Background There is no study that had a sample size sufficient to study the association between sociodemographic and smoking with obesity in Iran. The goal was to investigate these associations in the Iranian women.
Introduction
Obesity is one of the most common health problem in modern societies and is assuming epidemic proportions in both developed and developing countries. 1 -4 In the United States, obesity was not considered as an issue of interest in the mid-1980s, but it had become more common: and in 2003 -04, 32.2% of the US adult population were obese. 5 The prevalence of obesity and overweight varies considerably between countries and between regions within countries. For example, the overall prevalence of obesity varies from 7% in France to 33% in Brazil, and the trends in developed as well as developing countries suggest that rates of obesity are increasing. 6 Almost one third of adult Canadians are at increased risk of disability, disease and premature death due to obesity. 7 Obesity is relatively common in Europe, especially in southern and eastern countries, and studies from repeated surveys suggest that the prevalence of obesity has been increasing last years. 8 Excess body weight has been reported to be a risk factor for cardiovascular diseases, diabetes, some cancers and other diseases. 9 -16 Each year, an estimated 3 00 000 US adults die of causes related to obesity.
Numerous studies have investigated the relationship between sociodemographic factors and obesity. A significant association has found between weight gain and aging. 18 -21 In affluent societies, lower socioeconomics status is associated with a higher prevalence of obesity among women, but more weakly and less consistently so among men. 22 -25 Trung et al. 26 studied trends in weight gain across sociodemographic groups. They found that the lowest-income group gained as much on average as the highest-income group, but lowest-income heavier individuals gained weight faster than highest-income heavier individuals. Sirlio-Lahteenkorva et al. 27 found a statistically significant association between income level and BMI within educational or occupational classes among women but not among men.
A positive association between obesity and socioeconomic status has been found among both men and women in developing countries. 28, 29 Although the association of overweight with smoking, alcohol consumption, dietary habits and physical activity has been analysed in many studies, the findings are not consistent. Wilsgaard et al. 30 studied the association between lifestyle factors and BMI change over time.
According to the World Health Organization, this global epidemic (obesity) is replacing more traditional public health concerns, such as undernutrition and infections diseases, as one of the most significant contributors to ill-health.
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The author's aim in this study was to investigate the association of sociodemographic and smoking with obesity by using cross-sectional data from the 1999 -2000 National Health Survey in Iran.
Material and methods

Data set examined
The National Health Surrey in Iran is a survey designed to gain comprehensive knowledge and information about health care problems and difficulties throughout in Iran, 1999 -2000. Sampling was conducted on the basis of cluster method, each cluster comprising of eight households. The choice of eight households for the cluster size was based on one-day performance capacity of the data collection group: Four persons (two physicians, one interviewer, one lab technician). The statistical framework was based on the household lists available with every Health Department in the provinces, usually updated annually. Where household lists were available, selecting the cluster was made systematically. Data from the National Health Survey were considered in this investigation. In this study, 14 176 women, 8957 urban and 5219 rural aged 20 -69 years were investigated. We excluded pregnant women from the analyses.
Measurements
Height and weight were measured rather than self-reported. BMI (body mass index), our dependent variable, was calculated as weight in kilograms divided by height in meters squared. Education was defined as the total years of education. The respondents were categorized into three groups: person with basic (0 -8 years), moderate (9 -12 years) or high (.12 years) education.
The respondents were grouped according to their place of residence as living in cities (urban) or villages (rural). To make the marital status variable, it was dichotomized into legally married and non-married groups. Information about the respondent's age was based on their self-reported birth year, and it was stratified into five 10-year age group (20-29, 30 -39, 40-49, 50 -59 and 60 -69 years).
The consumption of alcohol is prohibited in Iran. Therefore we had no information on alcohol consumption.
There weren't information on household income and physical activity, but economic index is surrogate for household income and we used workforce factor. Due to ethical considerations, we didn't ask respondents about their income, because they were afraid of paying their taxes.
Active workforce was defined as the part of the female population that belongs to the currently employed (as employees) or self employed category as opposed to inactive workforce (being a housewife/ houseworker, pensioner, student or unemployed).
Economic index was defined as square meter of living place divided by number of household. Participants were classified by their economy index status into four classes: (i) low(economic index Quartile 1), (ii) lower-middle(Quartile 1 ,economic index Quartile 2), (iii) upper-middle(Quartile 2 ,economic index Quartile 3) and (iv) high (economic index. Quartile 3).
Smoking status dichotomized into smoker (those who smoke every day and have smoked at least 100 cigarettes in their lives) versus nonsmoker (others).
We used logistic regression to estimate the probability of a report obesity as a function of age, education, economic index, workforce, place of residence, smoking and marital status. The results are presented as OR s and their 95% CI s . Age interactions and area interactions were tested for all covariates.
The Hosmer and Lemeshow test was used in this model to evaluate the significance of improved port with introduction of additional variables. All analyses were carried out by using the SPSS software Package, version 11.5.
Results
The prevalence of obesity was higher among urban women (21.0%) than rural women (11.5%), and the prevalence of underweight was higher among rural (8.3%) than urban women (4.8%). About 40% of urban women and 55% of rural women had normal weight. Table 1 shows that the mean BMI increases with age among both urban and rural women before 60 and 50 years of age, respectively, then it decreases. The mean BMI of urban women was 26.02 kg m 22 (95% CI: 25.92 -26.12).
The rural women had a mean BMI 24.14 kg m 22 (95% CI:
24.02 -24.26). Table 2 shows that the obesity was more prevalent among urban woman aged 50 -60 years and rural women aged 40 -50 years. Obesity was less common among more highly educated women. The obese were over-represented among inactive workforce, whereas thinness was common among active workforce. The prevalence of obesity was higher among married and nonsmoker women. Overall, subjects with lower education had more obesity. Using basic education as the reference group, obesity odds ratios for the moderate and high groups were 0.78 (9% CI: 0.69 -0.89) and 0.41 (95% CI: 0.28 -0.62), respectively.
We found a statistically significant association between economic index level and obesity (except among urban women in lower-middle level). Using low as the reference group, obesity odds ratios for the urban women were 1.29 (95% CI: 0.86-1.91), 1.25 (95% CI: 1.07-1.45) and 1.28 (95% CI: 1.10-1.50) for the lower-middle, upper-middle and high groups, respectively. Obesity odds ratios for the rural women were 1.71 (95% CI: 1.32-2.23), 1.71 (95% CI: 1.33-2.19) and 2.02 (95% CI: 1.58-2.58) for the lower-middle, upper-middle and high groups, respectively. Our test of interaction by area showed that the association between economy index (except lower-middle level (p ¼ 0.06) and obesity was different among rural and urban women. In other words, among subjects with upper-middle level, the OR of 1.25 for urban was significantly different from the OR of 1.71 for rural women and among subjects with high level, the OR of 1.28 for urban was significantly different from the OR of An inverse association observed between smoking status and obesity. Obesity odds ratio was 0.70 (95% CI: 0.50 -0.99) for smokers women.
An association observed between marital status and obesity. Obesity odds ratios were 1.23 (95% CI: 1.07 -1.41) and 2.34 (95% CI: 1.77 -3.08) for married urban and rural women, respectively. Furthermore, a significant area by marital status interaction difference was observed. In other words, the OR of 1.23 for urban women was significantly different from the OR of 2.34 for rural women.
Discussion
In this cross-sectional study, we assessed association between sociodemographic, smoking and obesity in 14 176 women aged 20 -69 years in Iran.
Among subjects aged 20 -30 years, approximately one out of nine urban women and one out of 17 rural women were obese. Among subjects aged 30 -40 years, one out of four urban women and one out of seven rural women were obese. Among subjects 40 -50 years, approximately two seventh of urban women and approximately two eleventh of rural women were obese. Overall, among subjects aged 20 -50 years, prevalence of obesity increased with increasing age. Among urban women aged 50 -60 years, prevalence of obesity increased too, but among rural women, it decreased compared with previous age group. In this age group, almost more than one thirds of urban women and less than one seventh of rural women were obese. In 60 -69 age group, in about two ninth of urban women and less than one ninth of rural women were obese. In all age group, urban women had upper prevalence of obesity compared with rural women, especially in 20 -30 age group. It is interesting to note that the associations between age and obesity are very similar in rural and urban areas, even though obesity prevalence differs by region. Our results are consistent with most studies.
5, 18 -20 We found a statistically significant inverse association between educational level and obesity for women. Women with higher education were leaner than those with lower education. It is also interesting to note that the associations between education level and obesity are very similar in rural and urban areas, even though obesity prevalence differs by region. Our findings on consistent educational variation of obesity in women are similar to those of other studies. 21 -25 In most studies, nonsmokers have a significantly higher average BMI than smokers. 31 -35 Our results on the association between smoking and obesity are basically in line with these studies. We observed an inverse association between smoking and obesity. Likewise, the inverse association seen between smoking and obesity should not be used to counteract the efforts undertaken against this habit.
In our study, there was a significant association between marriage and obesity. Iranian non-married women were less likely to be obese than their married counterparts. This association was stronger in rural than in urban women. This difference in obesity is related to lifestyle and other characteristic. For example, the age of marriage in rural women is less than in urban women. Studies from several countries on marital status and weight show mixed results. In a recent US study BMI did not predict the likelihood of either being married or divorced. 36 Most studies, however, report that marriage is associated with higher relative weight or weight gain 36, 37 although this may not be true in all population groups.
The consistency of the results obtained with those observed in other studies carried out in countries with very different sociodemographic factors than Iran suggests that these variations in BMI and obesity are independent of external factors.
Although a low income level may promote weight gain, 38 an inverse relation between weight and socioeconomic status exists in affluent societies, especially in women, 39 and is not uniform, the literature generally describes a positive association between weight loss attempts and socioeconomics status. 40 -46 It seems an unlikely explanation for our finding. We observed a statistically significant association between upper-middle and high levels of economic index and obesity. These associations were stronger in rural than in urban women. The association between economic index and obesity is a complex one; it is probably bidirectional and confounded by other factors such as heredity. 47 The differences in weight between economic index groups may also reflect differences in other risk factors such as dietary habits. Some studies, however, have suggested that differences in health behavior only partly explain the association between economic index and relative weight. 38, 46 The differences between economic index groups in obesity may also be affected by social and cultural norms that vary by population and economic index level. It is not straightforward matter to compare those results with ours, because of the different study designs, time span, different region and method of analysis. Our results are consistent with some study in developing countries. 48 Our finding showed that lower educational level and high economic index are related to increases in obesity. This seems contradictory but we do not think so: (i) the system of higher education is different in Iran. There students take an exit exam in their last year of high school. The people with the highest scores attend the best universities in the country. Other students can go to other kinds of colleges or get jobs. At most of universities, education is free of charge; (ii) economy, business, social affair, etc. are controlled by low educated people (Bazarry). For example, selling handmade Persian carpets, handcrafts, etc. are brisk business in Iran. We can't exactly say that high educated in welfare compared with low educated.
In our study active workforce was associated with a lower prevalence of obesity in Iranian women. In other words, women in the inactive workforce were more likely to be obese than their active counterparts. It is possible that there are differences in sedentary lifestyle and food habits. Obesity may also be more acceptable among unemployed persons. It is possible that there is more discrimination against the obese, or obese women may end up in lower status jobs through stronger selective processes in Iran.
Our study had several strengths. It was performed in a nationally representative sample of the Iranian women. To our knowledge, ours is the first study that had a sample size sufficient to study demographic and health behavior factors and obesity in adult women. This study included women aged 20-75 years and our findings may be generalized to other people. Height and weight were actually measured rather than self-reported. It is well known that selfreports underestimate the prevalence of obesity. 49, 50 In general, BMI is underestimated in all socioeconomic groups, and the existing studies have filed to find any clear socioeconomic pattern in this bias. 49 Some studies have found more underreporting among higher socioeconomic groups, 51 whereas others have found more bias in lower socioeconomic groups. 49 Studies reporting reduced income levels as a result of deviant body weight are so far confined to young overweight women. 52 -54 Moreover, these studies use self-reported income data and education or occupation have been used as controlled background variables only. Self-reported income is subject to nonresponse and reporting bias. There are some limitations of our study. This study is a cross-sectional study, which means that we cannot draw definitive conclusions concerning the direction of causality. However, this should be confirmed by further longitudinal studies. Unfortunately, income and physical activity were not used in our investigation. It is a limitation that in this study marital status could be categorized into legally married and non-married only. Non-married people are also a very heterogeneous group and should be more closely examined in further studies.
In summary, the present study has suggested an association between several sociodemographic, smoking and obesity. Increased age, low educational level, high economic index, nonsmoker and being married as well as workforce inactivity were clearly associated with obesity.
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